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DETAILED ACTION 
Response to Amendment 

The examiner acknowledges the amending of claim 1 , cancellation of claim 3, 
and the addition of claim 22. 

Response to Arguments 

Applicant's arguments with respect to claims 1 , and 3-7 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Objections 
Claims 4-7 are objected to because of the following informalities: 
Claims 4-7 depend from cancelled claim 3. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not bejnegatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 1, 3-7 and 22 are rejected under 35 U.S.C. 103(a) as being anticipated by 
Jacquet et al. (US 5283799) in view of Ishikawa (JP 02-137383, applicant submitted 
prior art) and further in view of (Giacomelli et al., "Noise enhancement of telegraph 
signals in vertical cavity surface emitting lasers," IEEE Quantum electronics conference, 
10-15 Sept. 2000). 

With respect to claim 1, Jacquet teaches a semiconductor laser reducing 
feedback-induced noise comprising: an active layer having a light amplifying region and 
a saturable absorber region (col. 2 lines 60-66, col.6 lines 10-13) formed to allow said 
semiconductor laser to be in a bistable state (col.1 lines 16-17), an electrode of a first 
polarity (fig. 1 E1), and an electrode of a second polarity provided in relation to said 
electrode of the first polarity (fig. 1 #2), at least one of said electrode of the first polarity 
and said electrode of the second polarity is divided to allow a current to be injected 
independently into said light amplifying region and said saturable absorber region (col. 3 
lines 4-10, 20-25). Jacquet does not teach controlling the hysteresis to adjust the lasing 
threshold of the laser, or the laser to produce an optical output modulated as a 
stochastic resonance (SR). Ishikawa teaches a bistable device wherein the hysteresis is 
controlled to adjust the lasing threshold (abs.). Giacomelli teaches a bistable laser that 
has an output modulated as a stochastic resonance (abs.) wherein the current is 
generated by superimposing a noise current on a modulation current (line 3), and the 
intensities are taught to be adjusted to increase amplitude of the optical output (lines 6- 
7, 17-18, and is taught to be optimized to the resonant point, line 5). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
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bistable device of Jacquet with the bistable threshold controlled device of Ishikawa in 
order to obtain a large modulation optical output without a driver circuit (Ishikawa, abs.) 
and exert a higher degree of control over the device via adjustment of the threshold 
conditions, as well as to utilize the SR of Giacomelli in order to improve the quality of 
the output signal (Giacomelli, lines 1-4). 

The current system taught by Jacquet, Ishikawa, and Giacomelli is the same as 
the detailed configuration of claim 1, and would therefor achieve the effect of reducing 
the feedback-induced noise. 

With respect to claims 3 and 5, Jacquet and Ishikawa teach the bistable device 
as outlined in the rejection to claim 1, including the DC driving of the device, but do not 
disclose driving the device using a modulated signal with a superimposed noise current. 
Giacomelli teaches a method for operating a laser diode wherein a modulated current 
signal is superimposed with a noise current (abs.) having a random intensity change 
(white noise) is used to drive the device. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to combine the device of Jacquet and Ishikawa 
with the driving current of Giacomelli in order to improve the quality of the output signal 
(lines 1-4), allowing for improvement of amplitude and reduction of feedback noise. 

With respect to claim 4, Jacquet, Ishikawa and Giacomelli teach the bistable 
device as outlined in the rejection to claim 3, including the use of a sinusoidal 
modulated driving current representing ones and zeros (Giacomelli), but do not teach 
the modulated current to have a rectangular wave. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use a rectangular wave as the 
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modulation signal, as this type of wave is sinusoidal and is often used to represent 
binary signals. 

With respect to claim 6, Jacquet, Ishikawa and Giacomelli teach the bistable 
device as outlined in the rejection to claim 3, and Jacquet further teaches the ratio of the 
absorber to be between 50% and 1% of the length of the resonator (fig. 1 S2, col.6 lines 
25-37) 

With respect to claim 7, Jacquet, Ishikawa and Giacomelli teach the bistable 
device as outlined in the rejection to claim 3, but do not teach the difference between 
the maximum and minimum value of the noise current to be at most an amplitude of the 
modulation current. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to sustain the noise current amplitude below that of the modulation 
current as doing otherwise would, in essence, change the noise current into the 
modulation current and vice versa (the noise current would then essentially be 
responsible for driving the device, with a small modulation signal added to it). 

With respect to claim 22, Giacomelli teaches the noise signal to be superimposed 
on the modulation signal (including the maximum, or peak, of the modulation signal), 
and that stochastic resonance (SR) be used. Giacomelli further teaches the intensities 
to be adjusted to a resonant, or synchronized point (lines 3-5). The use of SR in this 
manner inherently controls the hysteresis of the system (please see US 5574369, col.1 
lines 16-44, which describes how SR controls the hysteresis in a bi-stable system). 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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